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Research Interests and Accomplishments 
 

Superconductivity 
• Spectroscopic investigation of the characteristic energy scales of the superconducting 

state in cuprate superconductors. 
• Discovery of the universal scaling between the penetration depth and DC conductivity in 

both high and low temperature superconductors. 

• The first systematic infrared study of the Josephson vortex state in high-Tc cuprates. 
• Discovery of a new method of extracting the superfluid density from infrared data. 
• Discovery of signatures of charge stripes in the c-axis infrared spectra of cuprates. 

 
Heavy Fermion Metals 

• Discovery of the universal scaling between the magnitude of the gap and the effective 
mass in non-magnetic heavy fermions. 

• Observation of non-heavy fermion behavior in Heusler alloy Fe2TiSn. 
• The first infrared spectroscopy study of a heavy fermion in high magnetic field. 

 
Novel Thermoelectric Materials 

• Investigation of charge and phonon dynamics in filled skutterudites MFe4P12.(M=La, Th, 
Ce, U) 

• The first optical evidence for localized vibrational mode in filled skutterudites. 
 

Low Dimensional CDW Systems 
• Systematic investigation of charge dynamics in 2D CDW metal 2H-NbSe2. 
• Discovery of anisotropic electron-phonon coupling in 2H-NbSe2 

 
 



Technical Research Experience 
 

Research experience is focused on the spectroscopy of solids in the tera-hertz, infrared, visible and ultra-
violet energy range, both in zero and in high magnetic fields. Specific techniques include reflectance 
measurements of micro crystals (.5 mm2), and thin film transmission and reflection experiments. Past 
instrumentation projects have included:  

 
• Implementing precision reflection and transmission studies in the microwave energy 

range (down to 4 cm–1 ≈ 100 GHz) and at He-3 temperatures (down to 320 mK). 
• Adapting an infrared spectrometer for polarized reflectance and transmission studies of 

micro crystals. 
 
Invited Talks 
 

Josephson Plasmon and Inhomogeneous Superconducting State in La2-xSrxCuO4 
BNL Physics Department Seminar         March, 2003 

 
Signatures of Charge Strips in the c-axis reflectance of La2-xSrxCuO4 
UCLA Physics Department Seminar               September, 2002 
 
High-temperature superconductivity 
University of Nis, Serbia and Montenegro, Physics Department Seminar        July, 2002 
 
Heavy Fermion Behavior and Metal-Insulator Transition in Filled Skutterudites 
Meeting of the American Physical Society, Indianapolis, IN.      March, 2002 

 
Heavy Fermion Behavior in Filled Skutterudites 
UCSD Physics Department Seminar      October, 2000 

 
 
Contributed Talks 
 

Signatures of charge stripes in the c-axis infrared response of superconducting  
La2-xSrxCuO4 

 Meeting of the American Physical Society, Austin, TX    March, 2003 
 

Signatures of bi-layer splitting in the c-axis infrared response of multi-layer cuprates 
 Meeting of the American Physical Society, Austin, TX    March, 2003 
 

An Infrared study of the Josephson vortex state in high-Tc cuprates 
 Meeting of the American Physical Society, Indianapolis, IN    March, 2002 
 
 Anisotropic Electrodynamics of Charge Density Wave Metal 2H-NbSe2 
 Meeting of the American Physical Society, Seattle, WA     March, 2001 
 

Hybridization Gap in Non-Magnetic Heavy Fermion Materials 
 Meeting of the American Physical Society, Minneapolis, MN     March, 2000 
 
 Interlayer Transport and Superfluid Density in Layered Superconductors 
 Meeting of the American Physical Society, Minneapolis, MN     March, 2000 
 
 Optical Properties of Filled Skutterudites 
 Meeting of the American Physical Society, Atlanta, GA     March, 1999 
 



Poster Presentations 
 
 Interlayer Transport and Superfluid Density in Layered Superconductors 
 Gordon Research Conference on Superconductivity     February, 2000 
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